Material and methods

1
FITC-HA-SPIO Synthesis 2
FITC modified HA (FITC-HA) was first synthesized for preparing FITC-HA-SPIO. 100 mg HA were 3 dissolved in 4 mL formamide with gentle agitation for 12 hours. 50 mg of sodium bicarbonate (Sigma-4 Aldrich), 50 mg of dibutyltin dilaurate (TCI) and 100 mg FITC (Sigma-Aldrich) were dissolved in 2.5 mL 5 DMSO and added slowly into HA solution. The mixture was stirred on a steam bath for 30 minutes. The 6 reactant was then dialysis against water for 2 days and subjected to lyophilization. The product was 7 reconstituted in deionized water and precipitated in ethanol to remove remaining FITC. Ligand exchange 8 process, mentioned previously, was used to modified FITC-HA into OA-SPIO. To ensure the successful 9 preparation of FITC-HA-SPIO, same amount of HA-SPIO or FITC-HA-SPIO were suspended in 10 deionized water and the fluorescence spectrum of each sample was characterized. 11
Cellular uptake 12
To monitored the internalized SPIO, FITC-HA-SPIO was used to prepare MTN. Fifty thousand of hMSCs 13 were seeded on the glass coverslips in 24-well plates and cultured at 37℃; 5% CO2 overnight.
PAE MTN 14
using FITC-HA-SPIO was prepared and transfecting hMSCs as previously described. Afterward, the cells 15 were washed with PBS twice. 4 or 24 hours after transfection, the cells were stained with LysoTracker™ 16
Red DND-99 (ThermoFisher) at 300 nM for 30 minutes. Cells were then washed with PBS twice and 17 fixed by 4% PFA/PBS for 10 minutes. The cell nucleus was stained by Hoechst 33342. The cover slip was 18 mounted on the microslide and sealed with nail polish. The fluorescence cell imaging was visualized by 19
CLSM (LSM 510, Zeiss) 20
Biodistribution 21
The animals were handled in accordance to the animal use protocol of the National Tsing Hua University, 22
Hsinchu, Taiwan. The mice were orthotopic inoculated human glioma cells (U87MG cells) as described 23 
